In Pakistan, the uptake rate for the intrauterine device (IUD) is very low at 2.5%. The most popular modern contraceptive methods in Pakistan are female sterilization and use of condoms. The Marie Stopes Society established its mobile outreach service delivery program with the aim of increasing use of modern quality contraceptive services, including the long-term reversible IUD, by women living in hard-to-reach areas. The present study attempts to assess IUD discontinuation rates and associated factors, including switching behavior and level of satisfaction with this type of service delivery. Methods: Using a cross-sectional approach, we contacted 681 women who had received an IUD from the Marie Stopes Society mobile outreach program during July and August 2009. Successful interviews were conducted with 639 of these women using a structured questionnaire. The data were analyzed with Stata 11.2 using simple descriptive Chi-square and Cox proportional techniques. Results: Analysis revealed that 19.4% (95% confidence interval 16.3-22.5) of the women discontinued use of their IUD at 10 months and, of these women, the majority (69.4%) cited side effects as the main reason for discontinuation. Other factors, such as geographical catchment province, age of the woman, history of contraceptive use before IUD insertion, and side effects following insertion of the device, were found to be significantly associated with IUD. Amongst the women who had their IUD removed, 56.5% did not switch to any other contraceptive method, while 36.3% switched to either short-term or traditional methods, such as withdrawal, rhythm, and folk methods. Degree of satisfaction with the device was also significantly associated with discontinuation. Conclusion: Early discontinuation and not switching to another contraceptive method increases the risk of unplanned pregnancy. Health care workers should be trained in managing clients' concerns about the IUD to prevent discontinuation and providing counseling services for clients to select an alternative contraceptive method if they decide to discontinue.
Introduction
The intrauterine device (IUD) is one of the most effective of the modern methods of contraception, is reversible, and can be used for an extended period of time. 1 Worldwide, the rate of IUD use is 14%, with the highest rates of use in Asia (18%), followed by Europe (12%). 2 Because of a lack of accurate and up-to-date information, this method of contraception is underused in some parts of the world. 3 Although IUD use reaches 40% in some countries, like China, Uzbekistan, and Vietnam, rates are low in other parts of Asia, and particularly so in Pakistan (Table 1) . 2 Despite being the sixth most populous country in the world, with a population of 174 million and an annual growth rate of 1.8%, 4 Pakistan lags well behind most countries in terms of human development, with an overall ranking of 105 in the Human Development Index; this index provides a composite measure of three dimensions of human development: living a long and healthy life (measured by life expectancy), being educated (measured by adult literacy and enrolment at the primary, secondary and tertiary level) and having a decent standard of living (measured by purchasing power parity and income). 5 Although the National Maternal and Child Health Policy comprehensively focused on the maternal, newborn, child health, human resources development, and family planning components of service delivery, it unfortunately failed to achieve the anticipated results. 6 Furthermore, Pakistan is a country in which approximately 28,000 maternal deaths occur annually due to preventable pregnancy-related complications, with hemorrhage, obstructed labor, puerperal sepsis, and toxemia of pregnancy being the major causes of mortality. 7, 8 In 2008, Pakistan was reported to be amongst the six countries that contribute to more than 50% of maternal deaths worldwide. 7 Moreover, an estimated 890,000 induced abortions occur annually in Pakistan, with one in seven pregnancies being terminated by induced abortion. 9 On the other hand, the unmet need for contraception in Pakistan stands at 25% and the total fertility rate is 4.1, where one in four is an unwanted birth. However, the total fertility rate increases to 4.5 amongst rural counterparts and 5.8 amongst the poorest group, where more than one birth is considered unwanted. 8 Current use of modern contraception is around 19%, 2 with the most common contraceptive methods being either permanent (female sterilization) or short-term (use of condoms). Use of long-term reversible methods is very low or negligible, with only 2.5% of married women using the IUD (Table 2) . 2 The aforementioned indicators are worse among the rural population, which comprises two-thirds of the total population of the country.
During 2001, IUD was the second most popular reversible modern contraceptive method used in Pakistan, representing a 17% share of the method mix, compared with 11% in the mid-1980s.
10 Surprisingly, awareness of the IUD and its use among the population has reduced over time, 2 and, as a result, the IUD currently accounts for only 9.3% of the method mix. 2 Moreover, its use is lower still in the rural population. 2, 8 There are no data available to account for this downward trend in awareness and utilization of the IUD in Pakistan over this period of time, but it might have been caused by emphasis on the part of the public sector and vertical programs on permanent and short-term methods. Because use of long-term contraception is very low in Pakistan, it is important to know the IUD discontinuation rate in particular, in view of the fact that it is more cost-effective than a contraceptive implant. Both worldwide 11 and in Pakistan, there are scant data on IUD use; surveys across several countries often do not capture this information, including the last Pakistan Demographic and Health Survey. 8 However, a recent survey conducted in 2011 with clients of Social Franchise Network (ie, a business model in which a franchising organization provides licenses to the independent providers or service delivery outlets to operate under its brand name 12 ) in Sindh and Punjab provinces documented IUD discontinuation rates of 16.3%, 18.8%, and 22.7% after 6, 12, and 24 months, respectively. 12 In addition, a small-scale, double-blind clinical study in Pakistan 13 Unpublished data from a survey of 29 districts in Pakistan also report 12-month IUD discontinuation rates of up to 23%. 14 The research evidence demonstrates that addressing unmet needs for contraception can have a positive impact on maternal mortality, and converting users of short-term contraceptive methods to long-acting methods like the IUD can significantly reduce unwanted pregnancies and pregnancy-related maternal deaths. 6 The Pakistan Population Policy also seeks to promote contraception by improved access to quality reproductive health services. 8 However, at the health services level, lack of access to and availability of contraceptives, trained staff, quality of care and responsiveness, outreach, and services have been identified as the key reasons behind the high unmet family planning needs in Pakistan. 6 According to recent data, more than 30% of primary care facilities in Pakistan are not operational. 16 As a result, limited services are provided to the rural and periurban population. 17 Along with poor quality services, limited access has been largely held responsible for the low rates of contraceptive use. 18 The Marie Stopes Society (MSS) established its mobile outreach program in the early 1990s in order to increase access and provide coverage for women living in hard-toreach areas, particularly targeting poor and underserved women with limited access to primary care health facilities and a high unmet need for family planning. The mobile outreach model provides a wide range of quality contraceptives at an existing public health facility through its community health workers, who in most cases are female. Where no facilities are available, outreach teams work from a tent or a van. The duration of the outreach camp clinic and the frequency with which the outreach team return to each location depend on the local level of demand. According to Marie Stopes International (MSI), Outreach programs are widely criticized for not providing backup support for their clients and for a lack of continuity of care, 20 so the MSS implements a rigorous follow-up system accessible to women needing post-procedural advice. Generally, where the MSS outreach service is operating, public health facilities either provide no contraceptives or offer only short-term methods, so the MSS focuses more on the less readily accessible long-term methods, including the IUD. In 2009, the MSS provided a total of 34,360 IUD services across Pakistan. The objective of the present study was to assess the socioeconomic profile of IUD users at mobile outreach services, along with discontinuation rates and reasons for discontinuation at 10 months following insertion, switching behavior, and level of satisfaction with the service.
Materials and methods

Design and setting
A cross-sectional study was conducted at six randomly selected districts in the Sindh (Nawabshah and TandoAllayar) and Punjab provinces (Rawalpindi, Khanewal, Bhawalpur, and Lodhran). The sociodemographic characteristics of each district varied according to the geographic location in each province.
A multistage cluster sampling strategy with stratification was used to select the study participants. At first, two provinces (Punjab and Sindh) were purposively selected from four, and Balochistan and Khyber Pakhtoonkhwa were dropped due to a bad law-and-order situation. Six districts were selected randomly from a pool of 59 districts across submit your manuscript | www.dovepress.com Dovepress Dovepress the Sindh and Punjab provinces as a feasible sample in view of the practical constraints of time, budgeting, and logistics. All the women (n = 681) who received IUD services through the MSS mobile outreach program in the 9-10-month period surveyed (July-August 2009), aged 15-49 years, and willing to give their informed consent, were invited to participate in the study. Lists of these women, including their contact details, were obtained from the MSS management information system. The study protocol was reviewed and approved by the Research, Monitoring and Evaluation Department of Marie Stopes International, London, UK.
Data collection and management
We located the selected study participants via MSS outreach workers who, in most cases, were local residents and those mainly responsible for increasing awareness and demand for contraceptive services among the target population. We made three attempts to contact households found to be locked (ie, no one at home) or with women away from home temporarily at the time of our visit. The third attempt to contact such households was made on the last day of the survey, to have the maximum probability of contacting the women selected for this survey.
For data collection, we used the same semi-structured questionnaire as that used in a previous study conducted in the Philippines. 21 The questionnaire included items on client profile, discontinuation of contraception according to method and reasons for this, source used for removal, methodswitching behavior, and client satisfaction with the services provided by the MSS. For cultural reasons, we engaged and trained local female enumerators to use the questionnaire. These enumerators conducted face-to-face interviews with the study participants in the privacy of their own homes, and each interview took 15-20 minutes on average. No case was reported where a woman experienced a life-threatening complication requiring hospitalization and resulting in disability, incapacity, or death. Interviews were carried out in April 2010. Data were double-entered into Visual FoxPro version 6.0 (Microsoft Corporation, Redmond, WA, USA). The survey data were not linked to medical records because very minimal information is captured on the patient register at the time of service provision.
Statistical analysis
Descriptive analyses were run to analyze sociodemographic and health service indicators. Potential risk factors for IUD discontinuation during the follow-up period were sought using univariate and multivariate Cox regression. The aim of this analysis was to determine the adjusted effect of each potential risk factor on the outcome, so the multivariate model was developed by simply including all potential risk factors irrespective of their statistical significance (P-value) level. The Pearson Chi-square test was also used to test for an association between degree of satisfaction and IUD discontinuation. Data for IUD insertion and discontinuation were counted as a single record. Stata version 11.2 (Stata Statistical Software, Release 11; StataCorp LP, College Station, TX, USA) was used for the analysis.
Results
A total of 681 women were approached, of whom 639 (93.8%) gave their informed consent to be interviewed. Forty-two women were excluded because of relocation from the area (n = 18, 2.6%), inability to be located due to incomplete contact information (n = 11, 1.6%), and being away from their homes at the time of the survey (n = 13, 2.0%). The results reported here are based on data from the 639 women who were successfully interviewed.
Approximately two-thirds of the women interviewed were from the Punjab province. Their mean age was 30 ± 4.7 years, and half of them had no formal education. One-fifth had 1-2 children, 43% had 3-4 children, and 37.9% had at least five children (Table 3) .
Long-term effectiveness of the device was cited by the majority (66.0%) of the women as their reason for choosing an IUD for contraception. A further 16.7% of women reported (Figure 1 ). Approximately 97% of the IUD users were informed by a service provider about where to go to report side effects or complications. When followed up at 10 months, nearly one-fifth (19.4%, 95% confidence interval [CI] 16.3-22.5) of the women had discontinued IUD use at a mean (±standard deviation) duration of 7.7 ± 2.1 months. At the end of the first month, the IUD discontinuation rate was 1.9%, which increased up to 5.3% by the end of the third month. Importantly, the highest rate of IUD discontinuation (15.5%) was recorded at the sixth month following insertion. By the end of 10 months, 19% of the IUD users had discontinued using the IUD (see Table 4 ).
Among the women who had had their IUD removed, the majority (69.4%) cited side effects (bleeding 45.2%, pain and other side effects 12.1%) as the main reason for discontinuation. Fifteen percent had had their IUD removed because they wished to become pregnant, 4% reported that their husband or another family member disapproved of the device, and 4.8% reported switching to a permanent method after expulsion of the device. IUD removals were mostly performed by government facilities (41.9%), followed by private facilities (34.7%), then MSS clinic and traditional birth attendants (8.9% each). Finding IUD removal services was reported to be "very easy" or "easy" by 94.6% of the women, and almost four-fifths reported that they had had to travel less than 1 hour to have their IUD removed. Further, three-fifths of the women had had their IUD removed free of charge, while the median amount charged for those who paid for this service was 50 Pakistani rupees (US$0.56).
The univariate and multivariate analysis in Table 5 shows that women in the Punjab province had a significantly higher risk (1.84, 95% CI 1.21-2.81; P = 0.005) of IUD discontinuation compared with women from the Sindh province. Similarly, women aged 25-35 years and 35-49 years of age were more likely to discontinue the IUD than women aged # 25 years. Moreover, women not using any contraceptive method before the IUD had a significantly higher risk (2.41, 95% CI 1.63-3.55; P , 0.001) of discontinuation than women who had been practicing contraception. Women who experienced side effects after IUD insertion had a significantly higher likelihood (9.78, 95% CI 6.21-15.38; P , 0.001) of having their IUD removed than women who had not experienced side effects. Number of live children, educational status, and type of IUD were not associated with IUD discontinuation.
Three-fifths of the women reported that they did not experience any side effects after insertion of their IUD. Among those who did experience side effects, 45.7% reported bleeding, 28.7% reported pain, 16.1% reported discharge, 7.9% reported Approximately 40.5% of the women had switched from some form of short-term method (injection 13.8%, pill 11.1%, condom 15.7%), and a further 6.6% were practicing periodic abstinence to avoid pregnancy. Amongst the women who had had their IUD removed, 56.5% did not switch to any other contraceptive method. Whilst 29.8% of the women switched to some form of short-term method, 7.3% of the women had opted for a permanent method, and 6.5% reported switching to a traditional method of birth control, such as withdrawal, rhythm, or folk methods.
8 Table 6 shows the methods to which the women switched after having their IUD removed.
Of all the women, 85.3% reported being satisfied or very satisfied with the IUD insertion service, while around 7.0% felt neutral and/or unsatisfied. Nine out of ten stated that they would use the IUD in the future if necessary, and 95% said that they would recommend the IUD to friends and relatives. 
Characteristics
Unadjusted HR (95% CI)
P-value
Adjusted HR (95% CI) Importantly, discontinuation of the IUD was found to be significantly associated with measures of patient satisfaction. Among women who discontinued the IUD, nearly half (49.2%) were satisfied or very satisfied with it compared with a reported satisfaction rate of 94.0% in women who were still using the method (P , 0.001). Moreover, among the women who discontinued use of the IUD, 23.4% reported that they would not recommend the IUD to friends or relatives, in contrast with 0.6% of the women who continued to use the IUD (P , 0.001). Similarly, among the women who continued to use the IUD, 88.5% said they would readily use the IUD again in the future if necessary, while 29.0% of those who had had their IUD removed reported the same (P , 0.001).
Using total outreach service data provided by the MSS for 2009, ie, for 34,360 devices inserted, the estimated percentage change in IUD use was calculated for Pakistan. Calculations based on 24 million married women of reproductive age in the country showed that outreach services increased the IUD use nationally by 6.8%. A percentage increase of 5.5% was observed after adjusting for the discontinuation rate of 19.4% indicated by this study. Lastly, even taking into account a 6.2% nonresponse rate among women who discontinued the IUD, the outreach services still increased IUD use by 5.1%.
Discussion
There is considerable disparity in health indicators between urban and rural areas in Pakistan. 8 The current health system in Pakistan has failed to achieve its desired outcomes. The ideal situation would be an improved health care system that facilitates access to family planning services, but taking services to the household doorstep is necessary in the meantime. 16 Outreach programs for family planning have been used with success in developing countries to bridge this urban-rural divide and increase access to contraceptive information, supplies, and services. 22 A multicountry review of mobile outreach services shows that these programs aim to reach the most poor and rural populations with provision of high-quality services. 23 IUDs are an effective long-term contraceptive with remarkably low adverse events, which are easily countered by the health benefits women and their families experience from the prevention of unintended pregnancy. 24 The present study indicates that most of the women surveyed received their IUD through mobile outreach services, were aged 25-35 years, had no formal education, and had more than two live children.
The majority cited "long-term effectiveness" as a reason for selecting the IUD as a family planning method. This trust in the IUD emphasizes the need and improving availability of this long-term reversible contraceptive method in the rural areas of Pakistan. In addition, our study confirms "word of mouth" as a prominent source of awareness about mobile outreach services, as suggested by previous studies. 12, 26 Provision of family planning via outreach programs raises the issue of continuity of a contraceptive method. 20 A discontinuation rate of 19.4% at 10 months was documented in this study, which is lower than the 12-month discontinuation rate of 33% reported for Bangladesh, 25 but is consistent with a previous study conducted in rural Pakistan among clients at a facility-based social franchise network (19.0%). 12 Further, our discontinuation rate is higher than that reported in the Philippines (12.9%) 21 and Vietnam (12.1%). 26 Our discontinuation rate in the 3 months following insertion was around 5%, which increased to 15% after 6 months, and increased further to 19% by 10 months of use. On the whole, comparison of our discontinuation rate with those in other studies indicates that the MSS program in Pakistan is able to maintain adequate continuation of the IUD as a contraceptive method.
The main reason for IUD discontinuation, ie, bleeding, was found to be consistent with previous studies conducted in a similar setting. 12, 21, 23, 25, 26 It was encouraging that none of the study participants experienced any adverse events. Experiencing side effects after IUD insertion was found to be strongly associated with discontinuation of the device (adjusted hazards ratio 9.82). Given that the mean time to discontinuation of the IUD was 7.7 months, we recommend that outreach workers visit women fitted with an IUD more frequently. Higher discontinuation rates (adjusted hazards ratio 4.86) amongst women aged 25-35 years may reflect a desire for pregnancy, because this is the most fertile age group in Pakistan. 8 Moreover, the higher discontinuation rate (adjusted hazards ratio 2.99) among women older than 35 years may be due to menopause. 27 Of the women who had their IUD removed, 56.5% did not switch to any other form of contraception, and not using contraception after IUD removal (excluding the estimated 15% of women wishing to become pregnant) leaves 41% at risk of unwanted pregnancy. [28] [29] [30] Moreover, 36.3% of IUD users switched to less effective (short-term or traditional) birth control methods. The poor satisfaction reported by women who had discontinued IUD use needs further investigation to clarify how these women perceived the quality of care they submit your manuscript | www.dovepress.com Dovepress Dovepress received, because this may help to identify ways to improve services and continuation of effective contraception.
The findings of the present study show that 97% of women fitted with an IUD were informed by a service provider about where to attend a follow-up visit in the event of complications. Amongst the women who discontinued use of an IUD, the majority attended either government or private facilities for removal, and 95% found it fairly easy to access removal services. Overall, our findings indicate that there is an adequate backup system in place for the clients of mobile outreach services in terms of providing services to women when needed.
Although this study yielded important information about the clients of a mobile outreach program, it also suffers from some limitations that need to be considered. The interviews were retrospective in nature, so the study findings are prone to recall bias. Moreover, data on indicators related to side effects were self-reported by the respondents, and not verified or confirmed by healthcare professionals. The relationship between risk factors and discontinuation in this paper is not causal, so the findings should be interpreted with caution. In addition, the study was conducted in only two provinces of Pakistan, and not throughout the entire country. Therefore, the results should be interpreted carefully and can only be generalized to communities having similar characteristics.
To the authors' knowledge, this study, conducted among clients of mobile outreach services, is the first of its kind in Pakistan. Our findings point to a high demand for long-term reversible contraception in rural areas. In order to minimize discontinuation, outreach health workers perhaps need to focus more on the high-risk women identified in this study and counsel them regarding continuation of this method, whilst providing important information on side effects and their management. Mobile outreach service providers would benefit from more training in managing clients' concerns about IUD to prevent their discontinuation and in counseling regarding use of another method for women who do discontinue the IUD. On the whole, use of the IUD services provided through the MSS mobile outreach during the study year increased by 5.0% nationally after adjusting for discontinuations. With an 80% method retention rate, our model, which primarily uses the existing setup for service provision and backup support for clients, may be of interest to stakeholders. Furthermore, prospective research should be conducted in the future to validate the findings of this study.
